Abstract: As a business model, franchising makes a major contribution to gross domestic product (GDP). A model that predicts franchisor success or failure is therefore necessary to ensure economic sustainability. In this study, such a model was developed by applying Lasso regression to a sample of franchises operating between 2002 and 2013. For franchises with the highest likelihood of survival, the franchise fees and the ratio of company-owned to franchised outlets were suited to the age of the franchise. Surviving franchises were those that opened franchised outlets at a sustainable pace, increased the franchise fee as intangible assets increased, and effectively managed profitability and efficiency.
Introduction
Corporate sustainability entails the pursuit of goals consistent with the broader concept of sustainable development. This broad concept of sustainable development is based on protecting the environment, promoting social equity, and achieving economic development while implementing a management model that fosters dialogue and forges relationships with stakeholders [1] . As a business model, franchising advances economic development by contributing to a country's gross domestic product (GDP). For example, in the US, where franchising is highly developed, there are 732,842 franchise outlets that provide more than 7.6 million jobs and generate 674 billion USD, accounting for 2.5% of US GDP [2] .
Sustainability has three pillars: economic prosperity and development, environmental integrity, and social equity [3] . This study focused on the economic pillar of franchise sustainability. The economic pillar is based on initiatives that aim at ensuring the firm's long-term survival through innovation, efficiency, and wealth creation [4, 5] . In addition, the franchise model is characterized by fluent dialogue and close relationships with one of the principal stakeholder groups: franchisees. Entrepreneurs-franchisors who have successfully tested a highly profitable business concept use franchising to replicate the business concept through the opening of franchised outlets. Franchisor-franchisee relationships are governed by contracts whose clauses are negotiated by both parties. Economic prosperity and development-economic sustainability-enable the firm not only to achieve economic success, but also to enhance its reputation while building stakeholder loyalty [6] .
However, franchise chains can fail even if the franchisor has successfully tested the business model using company-owned outlets. Representative bodies such as the International Franchise Association (IFA), the British Franchise Association (BFA), and the Franchise Council of Australia (FCA) disagree about the rate of failed franchise chains [7] . One cause of franchise failure is the failure of franchised outlets [7, 8] , which jeopardizes the survival of the franchise chain. The aim of this study was to understand why certain franchise chains fail and others survive. The answer to this question can help franchisors avoid failure and ensure franchise chain survival. To achieve our research aims, we addressed the following research questions: (1) Does the survival of a franchise chain depend solely on its financial success, or does it also depend on its economic sustainability? Some franchise chains keep franchised outlets open even though these outlets are unprofitable. Doing so maintains the chain's brand recognition and the loyalty of other franchisees, two dimensions of economic sustainability [6] , as previously discussed. The negative financial performance of these franchised outlets is offset by the positive performance of other franchised outlets. Such a financial situation is more difficult to sustain under an independent business ownership model; Therefore, (2) if the survival of a franchise chain depends solely on its financial success, why has franchising emerged as an alternative to independent business ownership? If the franchising business model did not enable the aforementioned financial situation, there would be no difference between franchising and independent business ownership. Yet one advantage of franchising over independent businesses is the development of economies of scale derived from product or service standardization and know-how; (3) Does the choice of suitable corporate governance mechanisms that mitigate franchisor-franchisee conflict affect financial success? The franchise contract is the mechanism that governs the franchisor-franchisee relationship by stipulating clauses that affect the financial success of the franchisor and franchisees. To answer these questions and achieve our research aims, we analyzed the causes-financial causes and causes that relate to the mechanisms of franchise governance (i.e., the contract)-of franchise chain sustainability.
The main research aim of this study was to develop a model to predict the failure or success of franchisors. The model included contractual and financial variables. We studied 220 franchisors operating in Spain between 2002 and 2013. These franchisors belonged to three sectors: retailing, hotels, and services. The study period spanned all periods of the franchise chain lifecycle. Results show that franchise-specific variables exerted a considerable influence on the economic sustainability of franchise chains. To ensure that it is economically sustainable, a franchise must maintain a sustainable pace of franchised outlet openings, increase the franchise fee as the franchise incorporates and consolidates services offered to franchisees, and manage its profitability and efficiency.
This study contributes to the literature in several ways. First, it presents a model that predicts franchise chain failure. Although numerous studies have sought to explain business failure, few studies have focused on franchising. Second, the model includes measures of financial performance, which is unusual in franchising studies. Financial performance data for franchise chains is difficult to obtain because most franchises are privately owned [9] . In the literature, it is more common to find studies that analyze franchise failure or survival based on contractual variables. This paper has the following structure. Section 2 provides a review of the literature on the economic sustainability of franchises and the survival of franchise chains. Section 3 presents the research method, describing the sample, variables, and Lasso regression method. Section 4 presents the results of the analysis. Section 5 discusses these results and presents the conclusions, limitations, and research opportunities.
Economic Sustainability: Franchise Chain Survival
Studies on sustainability in franchising are scarce [4] . Sebastiania et al. [4] studied corporate sustainability in franchising as an effective strategy. They considered economic sustainability, environmental sustainability, and social sustainability. Corporate sustainability is the firm's ability to satisfy the current needs of direct and indirect stakeholders without jeopardizing their future needs [4, 10] . Thus, we analyzed franchisors' capability to meet the needs of franchisees-a direct stakeholder-without jeopardizing the survival of the chain. In the franchise supply chain, the franchisee simultaneously acts as employee, owner, and customer [11] . Economic sustainability is a necessary but insufficient condition for the sustainability of the firm [12, 13] . In franchising, as well as creating economic stability, the franchisor must create value for franchisees [14] , developing trustful relationships with franchisees.
Franchisees' needs are usually linked to economic clauses that are stipulated in the contract. Notable examples of such clauses include the franchise fee and royalties. These clauses should be carefully drafted considering the age and property structure of the chain so that the franchisor can meet the needs of franchisees without jeopardizing the franchise chain's survival. Survival has been defined as non-failure, whereas firm failure has been defined in different ways, including discontinuance of business ownership [15] , cessation of business [16] , bankruptcy [17] , and failure to "make a go of it" [18] (p. 52) [19] . There is a lack of consistency regarding the definition of franchise failure [8] , which hampers estimation of the rate of franchise failure. Shane and Spell [8] found that most of the US franchisees that they studied failed during the initial years of operations. This failure was related to the size of the chain, the number of services that it offered, its brand recognition, the duration of the contract, the number of employees in the franchised outlets, and the likelihood of belonging to franchise associations. Frazer and Winzar [7] found that the degree of conflict between franchisor and franchisee, franchise system size, and level of franchisee investment are related to franchise failure.
Empirical studies of franchise chain success are more common [20] [21] [22] [23] [24] [25] [26] . From the perspective of organizational learning, Gorovaia and Windsperger [20] argue that the success of a franchise chain can be attributed to the franchisor's capacity to transfer knowledge. Minguela-Rata et al. [21] report that success stems from the capability of franchisees to absorb and apply the knowledge that has been transferred to them. In the context of institutional theory, Shane and Foo [22] explored the propensity to franchise and the rate of franchisor survival, finding that the success of new franchise chains depends on economic efficiencies-economic sustainability-and institutional approval to establish the legitimacy of new franchisors. From the perspective of organizational ecology, Kosova and Lafontaine [23] studied the franchise's age, size, growth, and survival. Shane [24] examined the effect of incentive contracting on the rate of survival of franchise chains. Kalnins [25] analyzed the relationship between franchisor survival and the franchisor's commitment to developing an international master franchise, finding that a major commitment negatively affected the survival of the franchisor if that commitment was not easily renegotiable. Azoulay and Shane [26] found that franchisor survival was linked to territorial exclusivity granted by the franchisor.
As previously mentioned, one of the principal goals of franchisors in the 21st century is to ensure the survival of their chains. They can achieve this goal in two ways: by developing trustful relationships [27] [28] [29] or by avoiding conflict with franchisees [7, [30] [31] [32] . To analyze how franchisors develop trustful relationships, studies have focused on measures of relationship quality [33] , the franchisee's perceived relationship value [26] , the moderators of the relationship [34] , interpretation and perception asymmetries between franchisor and franchisee [35] , the control mechanisms adopted to avoid free-riding and opportunistic behaviors [36] , and the role of the wider business network [37] . To analyze how franchisors avoid conflict with franchisees, studies have focused on the influence of investments and the franchisor's support [7, 30, 31] and the effects of the allocation of decision rights [34] . Grunnhagen and Dorsch [34] found that the allocation of rights for decisions regarding local advertising, personnel, and merchandising-variety of products and store display-improve franchisor-franchisee relations. Franchise-specific aspects, however, such as the economic clauses in the contract-up-front franchise fees, royalties, and the initial investment-can also encourage a trustful relationship between franchisor and franchisee and avoid franchisor-franchisee conflict, which jeopardizes the chain's survival.
Variables of the Franchise Agreement
Most studies on franchise survival have examined factors that influence survival such as age, royalties, up-front franchise fees, and ownership structure [22, 24, 34, 38] .
Age
Early studies of organizational survival suggested that age was positively correlated with organizational survival [38] [39] [40] [41] [42] . Supposedly, this correlation owed to the lack of legitimacy and sustainable resources associated with the novelty of young organizations [43] . This finding was refuted by later studies, which showed that adolescent organizations have a higher risk of failure than newly created organizations because their initial stock of resources becomes depleted. After adolescence, the risk of failure returns to that of the novelty stage and decreases over time [44] . During the obsolescence stage, older organizations are more likely to fail because of the growing mismatch between resources and environmental conditions [45] . Finally, old organizations are more likely to fail because accumulated rules, routines, and structures eventually reduce these organizations' efficiency and effectiveness [46] . In franchising, the relationship between franchise survival and the age of the franchise chain has barely been studied [23, 24, 46] . In one of the few studies on this topic, Dobbs et al. [47] found that a franchise chain needs time to develop a business concept that is capable of making a profit for the franchisor. Therefore, Hypothesis 1. The likelihood of survival is greater for older franchise chains.
Proportion of Franchised Outlets versus Company-Owned Outlets
The percentage of franchised and company-owned outlets affects profits. Chains with a higher proportion of franchised outlets than company-owned outlets are more profitable [47] . From the perspective of contractual organizational arrangements, franchisees have greater incentives to work hard than employees of company-owned outlets do [48] . Franchisees are more motivated than employees of company-owned outlets are because franchisees receive residual income. Furthermore, the economies of scale that are obtained from the franchise model encourage franchisors to have more franchised outlets than company-owned outlets to compete with other franchise chains.
These mature franchise systems with higher ratios of franchised outlets may be able to overcome issues of adverse selection, moral hazard, holdup, obsolescence, and senescence [47] . Franchisee selection is based on financial requirements and operational considerations [49, 50] . Pre-qualification standards are used to safeguard against adverse selection of franchisees who are less likely to succeed in the long term [51, 52] . Franchisors who have been operating for longer have probably learned more about the factors that are necessary for their chains to succeed and have better franchisee selection processes. The franchisee selection process is important for franchisors because unsuitable franchisees might cause franchisor-franchisee conflict, leading to the failure of the franchised outlet. It is therefore reasonable to expect that, as a franchise chain gets older and its selection processes improve, the franchise chain will benefit from these improvements and will therefore open more franchised outlets than company-owned outlets.
Moral hazard arises when the agent promises to behave one way but fails to do so, thereby reaping additional rewards (money, time energy, etc.). Therefore, the monitoring costs to avoid moral hazard will decrease with time for franchise chains with higher proportions of franchised outlets, leading to lower mortality rates.
Holdup occurs when one firm involved in a transaction with another makes investments that would not be valuable in any other situation [53] . Franchisees may have to invest in specific equipment that cannot be used in other settings, so the franchisee has a strong disincentive to terminate the relationship with the franchisor. Thus, holdup effects will increasingly benefit franchise chains over time, so franchise chains will open more franchised outlets than company-owned outlets. In addition, franchisees contribute by providing a deep knowledge of the market and local expertise that would otherwise be difficult for the franchisor to acquire [54, 55] . Finally, franchisor inefficiencies due to a growing number of outdated rules and procedures-liability of obsolescence and senescence-may be held in check for franchise chains as they age. Thus, as franchise chains with a high ratio of franchised outlets age, they will become better positioned to cope with the threats of obsolescence and senescence. Franchised outlets have lower monitoring costs than company-owned outlets [56] , provide franchisors with access to franchisees' market knowledge and local experience [47, 54] , and contribute to the profits of franchise chains by limiting the aforementioned effects of obsolescence and age. Therefore, Hypothesis 2. The likelihood of survival is greater for franchise chains with higher ratios of franchised outlets to company-owned outlets.
Hypothesis 3.
Younger franchise chains with high ratios of franchised outlets to company-owned outlets are less likely to survive than older franchise chains with high ratios of franchised outlets to company-owned outlets.
Royalties and Up-Front Franchise Fees
The franchise fee and royalties, both of which are stipulated in the franchise agreement, are two quantities that franchisees must pay franchisors. Both quantities act as incentives for franchisors. They provide an indication of the value of the franchise chain, which should reflect the services offered to franchisees, the cost of operating the franchise and managing the brand, and economic efficiencies [57] . Several studies have examined the relationship between royalties and franchise survival [33, 38, 58] , yet these studies have failed to find significant effects. According to signaling theory, however, high royalties signal the franchisor's confidence in the demand for the product [59] . Furthermore, the chains that charge high royalties attract franchisees that are capable of generating high income [60] , meeting the franchisor's goal of making a profit [61] . Therefore, Hypothesis 4. The likelihood of survival is greater for franchise chains that charge higher royalties.
When they negotiate the franchise contract, the franchisor and franchisee establish royalties as a percentage of expected sales. In the initial years of the franchise chain's operations, there is greater uncertainty as to whether the franchisee will achieve sales targets, partly because of the franchisor's inexperience. Accordingly, if the franchisee fails to meet sales targets, the franchisee bears all losses [58] . Franchisees, who pay low royalties, however, have higher earnings and therefore greater chances of survival than franchisees who pay higher royalties. Accordingly, charging royalties that are suitable for the chain and varying these amounts over time is necessary to create a stable franchisor-franchisee relationship and ensure the survival of the chain. Therefore, Hypothesis 5. Younger franchise chains that charge low royalties are more likely to survive than younger franchises that charge high royalties.
The franchise fee (up-front fixed franchisee fee) is another price variable that is used by the franchisor to attract new franchisees and increase the number of outlets in the franchise chain. The relationship between franchise fee and franchise survival has scarcely been studied [58] , with scholars reporting non-significant effects. According to signaling theory, the franchise fee signals the reputation, knowledge, and image of the franchise brand [62] . To attract new franchisees, franchisors must align the franchise fee with the brand value and the services that are provided to franchisees. During the initial stages, it is likely that the franchise brand is underdeveloped and few services are offered to franchisees. The franchisor is therefore likely to demand a low franchise fee. If the franchisor requested a high franchise fee during the initial years of operations without aligning this amount with the brand value and the number of services offered, franchised outlets would be likely to fail because sales would be too low for franchisees to recover the initial investment. Once the chain is an established brand, however, the franchisor will demand a higher franchise fee because the brand will have a better reputation and image. Accordingly, charging a franchise fee that is suitable for the chain and varying this amount over time is necessary to create a stable franchisor-franchisee relationship and ensure the survival of the chain. Therefore, Hypothesis 6. The likelihood of survival is greater for franchise chains that charge lower franchise fees.
Hypothesis 7.
Younger franchise chains that charge low franchise fees are more likely to survive than younger franchise chains that charge high franchise fees.
Financial Performance
Franchise agreements also stipulate formal targets. Targets that relate to growth in profitability emphasize the market share and profits after tax. Targets that relate to growth in size, however, focus on increasing sales and reducing margins by lowering prices to boost volume. In saturated markets, achieving sales growth is more difficult because of intense competition. Therefore, if the franchisor charges royalties as a percentage of sales and wishes to meet sales targets, then he or she will have to lower prices. Hence, profit margins will also fall, and the likelihood of failure will rise. Focusing on market share and profits after tax leads franchisees to concentrate on the efficiency of their outlets. Franchise chains that care more about sales than about margins lead franchisees to focus on size. According to Julian and Castrogiovanni [63] , Manolis et al. [64] , and Phan et al. [65] , more attention is generally paid to the growth of sales than profitability. Sales growth thus becomes the basis of the franchisor's strategy and the focus of the franchise agreement.
Franchise contracts also stipulate an agreement for sharing expenses [65] . This agreement is linked to a sales target and advertising expenses. This agreement indemnifies franchisors and franchisees for opportunism regarding the brand value that is generated by each party's marketing efforts. The effect of this agreement, however, is to increase the income but not necessarily the profit of the chain. Franchisees' efforts, which result in greater profit, are more difficult to observe and measure. Therefore, franchise contracts usually link royalties to sales rather than profits because sales are easier to control. Accordingly, franchisors seek to steer the strategies of their franchisees toward strategies designed to maximize sales. Consequently, franchisors base the success of their businesses on the income they generate and focus on maximizing sales. Maximizing sales, however, can be a shared target for franchisor and franchisee because it implies an increase in profit [63] . The problem arises in highly competitive or declining markets, which are respectively characterized by a large number of companies and low demand. The chance of gaining a large, profitable market share in either kind of market is slim. In such cases, franchisees must sacrifice their margins to increase their market share, if the franchisor lets franchisees engage in such practices. Conflict between franchisor and franchisee thereby ensues [66] . Franchisors win if sales are maximized, so they have the incentive to stimulate growth in sales by franchisees. In contrast, franchisees do not win because they have to sacrifice their margins to meet the sales targets set by the franchisor. An additional advantage is the ease of monitoring sales. Therefore, franchisors design contracts that stipulate formal targets based on sales rather than profit.
Hypothesis 8.
Franchise chains that base their performance on income (sales) are more likely to survive than franchise chains that base their performance on profitability and efficiency.
Research Method
This section explains how we developed a model that predicts the failure or survival of franchisors. Most failure prediction models are based on the financial ratios that best determine whether firms fail or survive. For franchisors, however, variables that relate to contractual governance mechanisms may also indicate the likelihood of failure or survival.
Sample and Variables
To develop the model, we used financial information for 220 franchisors operating in Spain between 2002 and 2013. These franchisors belonged to three sectors: retailing (123 franchisors), hotels (80 franchisors), and services (17 franchisors). We also used contractual data for each franchisor to test the effectiveness of formal governance mechanisms at predicting failures. These contractual data were gathered for the following variables: franchised outlets as a percentage of total outlets, royalties, up-front franchise fees, annual variation in royalties, annual variation in franchise fees, and the number of years the franchise chain had been operating (franchisor's age). To test our hypotheses, three interactions among contractual variables were also included in the model. The model therefore comprised 27 variables, 17 of which were financial variables and 10 of which were variables that referred specifically to franchises.
We selected 17 financial variables with the potential to explain bankruptcy risk. These variables have been widely used in the literature [67] [68] [69] . Their use in previous studies enhances the comparability of our results. Financial data were gathered from the Sistema de Análisis de Balances Ibéricos (SABI) database. This database is one of the most complete repositories of financial data for firms in Spain and Portugal. In addition, contractual data were gathered for each franchisor. Table 1 shows the complete list of variables used in the model. 
Lasso Regression
In the last four decades, scholars have proposed numerous models designed to explain firm failure and survival. Beaver [70] pioneered the use of financial statement data in bankruptcy prediction. Beaver's univariate analysis focused on tracking certain financial ratios such as financial leverage, return on assets, and liquidity. These ratios were found to be worse for firms facing bankruptcy. Altman [66] used discriminant analysis to develop the Z-score, which measures a firm's solvency as a linear function of ratios and financial indicators. Ohlson [67] applied logistic regression, using a novel set of financial ratios as inputs. Logit models make it possible to determine the probability that a firm will fail. In the late 1980s, rule-based expert systems, case-based reasoning systems, and artificial neural networks were successfully applied to bankruptcy prediction [68, 69, 71] . These approaches overcame some of the statistical restrictions that are associated with logistic regression. More recently, scholars have applied other machine learning methods such as random forest [72] [73] [74] , support vector machines [75] [76] [77] , and combinations of these approaches, obtaining increasingly accurate results. The purpose of these hybrid models is to obtain the advantages of individual models without their weaknesses [78, 79] .
Statistical accuracy is not the only goal, however. Striking a balance between the interpretability of the model and its accuracy is important, particularly if the models are used by individuals who need to understand the dynamics and relationships between variables in the model. Interpreting some of the most sophisticated hybrid models may be more complex than the models themselves. Logistic regression strikes a balance between accuracy and interpretability, although it also has weaknesses. For instance, Hosmer and Lemeshow [80] report that although logistic regression copes with many of the restrictive assumptions of ordinary least squares regression, including linearity, normality, and heteroscedasticity, logistic regression cannot handle multicollinearity. If the number of observations is only slightly larger than the number of covariate variables (p), then variability can be high. The likelihood of the model can be increased by adding more parameters, resulting in overfitting.
If variables are highly correlated or there is collinearity, the model parameters and the variance are expected to be inflated. High variance is not explained by good predictors; rather, it is due to a mis-specified model with redundant predictors. To overcome these limitations, approaches have been designed to impose a penalty depending on the number of predictors in the model. The most common examples of these approaches are ridge regression, least absolute shrinkage and selection operator (Lasso), and elastic net [81] [82] [83] [84] [85] .
Lasso performs best at overcoming the disadvantages of the other alternatives, and it has recently been applied to forecast corporate bankruptcy [86] . Lasso reduces the number of predictors in the final model. It is useful as a variable selection technique, yielding parsimonious and interpretable models.
Thus, we developed a Lasso model to detect the patterns that best explain the likelihood of franchisor failure. From our sample of 220 franchisors, 21 failed during the study period. The data in Table 2 show how the number of failed franchisors increased in recent years, perhaps because of the global financial crisis. For each period, we collected two samples: a learning sample to estimate the model's parameters and a test sample to test the model's accuracy. No firm that belonged to a learning sample was part of a test sample. Data for these two samples were gathered with a lag of one year. Hence, the model was able to predict failures in the following year based on financial and governance data for the current year. For the period under study (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) , the overall failure rate of franchises was 9.55%. Before using the Lasso regression model, we carried out some data transformations, which are explained in Appendix A.
Results
We applied a Lasso model to the transformed data, as described in Appendix A. Lasso shrinks parameter estimates toward zero, and in some cases equates parameters to zero, thereby excluding some variables from the model. The model was developed in R software using the package glmnet [87] . Table 3 shows the parameter estimates. Of the initial 27 variables, 20 had non-zero coefficients. Surprisingly, only two variables relating to franchise governance control mechanisms were non-significant: up-front franchise fee (Var19) and the interaction between age and royalties (Var26). The following variables were not sufficiently representative to predict franchisor failure: return on equity (Var1), liquidity ratio (Var8), profit per employee (Var11), personnel expenses divided by operating income (Var13), and total assets per employee (Var15). All variables included in the model had a negative sign, as expected. The weight of evidence (Woe) transformation of variables imposed this restriction on the variables. The standardized coefficients determine the importance of the individual variables in the model. The weight of the financial variables in the model was 53.88%, so 46.22% of franchisor failure or survival depended on the franchisors' governance mechanisms, which were represented by the contractual variables in the model. Solvency ratio, annual variation of total assets, and the operating income per employee were the most significant financial variables. Annual variation in up-front franchise fees was the most important governance variable in the model. Royalties and the annual variation in royalties were also determinant in predicting franchisor failure.
The results show that franchise chains were more likely to survive if they had been operating for longer, with a greater likelihood of failure in the early years. This finding supports Hypothesis 1. The data also support Hypotheses 2 and 3. The likelihood of franchise chain survival was greater when the ratio of franchised outlets to company-owned outlets was high and when the number of franchised outlets was lower in the early years of operations than after several years. Higher royalties were linked to a higher likelihood of failure. Hence, Hypothesis 4 is rejected. Our findings also refute Hypothesis 5, which states that younger franchise chains that charge low royalties are more likely to survive than younger franchise chains that charge high royalties. As regards Hypothesis 6 we did not observe a relationship between franchise fee and franchise survival. However, the annual variation in the franchise fee was the most important variable, and the interaction between age and franchise fee was significant. The likelihood of survival was greater for young franchise chains that charged a low franchise fee than for young franchise chains that charged a high franchise fee, thereby supporting Hypothesis 7. Finally, franchise chains that based their performance on income from sales had a lower survival rate than franchise chains that based their survival on profitability and efficiency. Hence, Hypothesis 8 is rejected. This finding is reasonable because royalties are applied as a percentage of sales, and an increase in royalties means a lower likelihood of franchisor survival. Tables 4 and 5 shows the accuracy of the model in predicting franchisor failure for the training and test (or validation) samples. The model correctly predicted 82.47% of franchisor survival in the training sample and 81.82% in the test sample. Using the area under the receiver operating characteristic (ROC) curve (AUC-area under curve) we estimated performance irrespective of the costs of misclassification and the sizes of each group (failed and non-failed franchises). ROC is a graphical plot that illustrates the diagnostic ability of a binary classifier system as its discrimination threshold is varied. The ROC curve is created by plotting the true positive rate (TPR) against the false positive rate (FPR) at various threshold settings. ROC values range from 0 to 1. A ROC of 0.5 indicates that the predictor can be considered a random predictor, whereas a ROC value of 1 means the prediction model is perfect. The ROC values in the training and test samples were 0.8203 and 0.8057, respectively, reflecting the model's high predictive power. 
Discussion and Conclusions
To help franchisors prevent the failure of their franchise chains and ensure their survival, we developed a model that predicts franchisor success or failure to ensure economic sustainability. As expected, experience in the franchise sector is important for survival. The early years after a franchisor launches the business model are crucial to the chain's survival. Unlike in other types of organizations, franchise chains are more likely to survive if they have been operating for several years, with a greater likelihood of failure in the early years. There are two reasons for this finding. First, franchise business concepts are developed over time. These concepts are adapted to environmental changes according to the tacit knowledge that franchisees acquire through contact with consumers and transmit to the franchisor. Second, the experience that the franchisor acquires from years of franchisee selection reduces errors in the selection process. This conclusion is further supported by the finding that franchise governance or control mechanisms are important for the economic sustainability of the franchise.
The percentage of franchised outlets and company-owned outlets also affects the way a franchise grows. The ratio of franchised outlets to total outlets and the variation in this ratio over time contribute to franchise chain survival. This finding is supported by the significant operating income per employee, which indicates that the franchise chains with the lowest failure rate and highest survival rate have more franchised outlets than company-owned outlets. Although operating revenues are generated by both franchised and company-owned outlets, employee-related costs (e.g., salaries) are principally generated by employees working in company-owned outlets.
Highly efficient franchisors with positive, balanced annual growth are more likely to remain solvent over time. The model predicts that a franchisor who wishes to survive must prioritize profitability and efficiency over sales. In addition, franchisors who seek economic sustainability should not charge high royalties on sales to ensure a certain level of profit, but should instead effectively manage profitability and efficiency.
As we have shown, franchisors who increase the up-front franchise fees over time are less likely to fail. The up-front franchise fees indicate market demand to participate in the franchisor's business model. The most well-known and profitable franchisors usually have high up-front franchise fees. According to the theory of resource scarcity, therefore, franchisors do not consider the franchise fee a means of obtaining financial resources to survive. Instead, franchisors consider the franchise fee a signal of reputation, brand image, and knowledge, as posited by signaling theory.
In conclusion, formal governance mechanisms (i.e., contracts) are important for franchise survival. We thus respond to the questions posed in the introduction. In response to the first question, we conclude that economic sustainability in franchising depends not only on achieving positive financial performance, but also on stable, long-term relationships between the franchisor and franchisees. Sustainability of the franchise business model depends not only on economic sustainability, interpreted as financial success of franchised outlets, but also on meeting the franchisee's needs through formal governance mechanisms to ensure stable, enduring franchisor-franchisee relationships and the economic sustainability of the chain. Therefore, franchisors should draw up contracts and periodically alter contractual clauses to guarantee the economic sustainability of their franchise chains. To survive, franchise chains must maintain a sustainable pace of franchised outlet openings, increase the franchise fee as they expand the range of services they offer franchisees, and manage their profitability and efficiency. Therefore, because of the advantages of the franchise business model, franchises have a higher survival rate than traditional businesses.
This conclusion has managerial implications for the franchisor. First, economic sustainability refers not only to positive financial performance, but also to the creation of stable, enduring relationships with franchisees based on the sustainable opening of franchised outlets and establishing franchise fees that reflect the chain's brand image. The franchisor should not view the franchise format as a means of quickly obtaining funding by opening a large number of franchised outlets or charging high franchise fees in the short term. This type of behavior will harm the franchise by creating mistrust among franchisees, likewise harming the economy and job creation. Second, the franchisor should not establish royalties by focusing solely on sales. Instead, the franchisor should focus on improving the efficiency and profitability of franchised outlets by motivating franchisees.
This study has certain limitations that offer opportunities for future research. First, we analyzed only one aspect of corporate sustainability (i.e., economic sustainability), despite the relevance of other areas such as environmental and social sustainability. This limitation could be resolved by expanding the model and adding variables that capture the effect of society and the environment on franchise chains. Notably, some franchises are incorporating corporate social responsibility (CSR) into the franchised outlets they open, while other franchise chains have been created under a social franchising model. As implied by the scarcity of the scholarly literature, the corporate sustainability of franchises is an incipient research area. We therefore propose two suggestions for future research in this area. First, studies should continue to develop the concept of economic sustainability in relation to franchising because we have shown that economic sustainability does not only refer to achieving positive financial performance. Second, studies should explore the corporate sustainability strategies of franchises by simultaneously analyzing the economic, environmental, and social dimensions of sustainability. First, we mitigated the effect of possible outliers. Failure to detect outliers can distort the validity of the inferences drawn from Lasso modeling [88] .
We performed variable censoring at the 1st and 99th percentiles. Second, the use of univariate transformations of the variables in a multivariate or Lasso logistic model improves the model's discriminatory power. Such transformations improve the model's discriminatory power by mitigating the effect of outliers on estimation and by capturing non-linear relationships between the log-odds and the variables. In this study, these transformations confirmed whether the sign of each failure-related variable was as expected. Individual independent variables were treated as if they constituted univariate classification models. These variables were thus included in the model having already been transformed. We opted to make a logistic transformation that adjusts the probability of failure. We estimated the β parameters (common to all observations) for the ith variable according to the following equation:
where (EDF)i is the estimated failure frequency, β0,i, β1,i are the parameters that are to be estimated for each variable and that are common to all observations, and Xi is the value for the ith variable. Third, the estimated failure frequency (EDF)i for each variable was transformed using the weight of evidence (Woe). The Woe is a widely used measure of the strength of a grouping for separating good and bad risk (failures). The Woe for a franchisor was greater than or less than 0 depending on whether the EDF for the franchisor was lower or higher, respectively, than the EDF for the overall sample. If the EDF for a franchisor was equal to the EDF for the overall sample, the Woe was 0. The Woe was calculated as follows:
where (EDF)i was calculated for each franchisor and for each variable in the sample according to Equation (A4) and EDF is the percentage of failed franchise chains in the sample. Finally, we addressed missing values. The most common approach consists of replacing missing values of variables with the median or mean. Another approach is to remove the observations with missing values. We followed a different approach because missing values might provide relevant information-for example, if missing values usually corresponded to failed franchisors. We calculated the failure rate in observations with missing values and then calculated the corresponding Woe. Missing values were thus assigned to a value depending on the implicit characteristics of observations with missing values. Finally, in a Lasso regression model, the size of regression coefficients is penalized using an L1 penalty as well:
| , ∑ | | , A4 First, we mitigated the effect of possible outliers. Failure to detect outliers can distort the validity of the inferences drawn from Lasso modeling [88] .
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where (EDF) i is the estimated failure frequency, β 0,i , β 1,i are the parameters that are to be estimated for each variable and that are common to all observations, and X i is the value for the ith variable. Third, the estimated failure frequency (EDF) i for each variable was transformed using the weight of evidence (Woe). The Woe is a widely used measure of the strength of a grouping for separating good and bad risk (failures). The Woe for a franchisor was greater than or less than 0 depending on whether the EDF for the franchisor was lower or higher, respectively, than the EDF for the overall sample. If the EDF for a franchisor was equal to the EDF for the overall sample, the Woe was 0. The Woe was calculated as follows:
where (EDF) i was calculated for each franchisor and for each variable in the sample according to Equation (A4) and EDF is the percentage of failed franchise chains in the sample. Finally, we addressed missing values. The most common approach consists of replacing missing values of variables with the median or mean. Another approach is to remove the observations with missing values. We followed a different approach because missing values might provide relevant information-for example, if missing values usually corresponded to failed franchisors. We calculated the failure rate in observations with missing values and then calculated the corresponding Woe. Missing values were thus assigned to a value depending on the implicit characteristics of observations with missing values. Finally, in a Lasso regression model, the size of regression coefficients is penalized using an L1 penalty as well:
argmax β (L(β|y, x) − λΣ
when λ is sufficiently large, some of the coefficient estimates are forced to equal zero. This condition yields models that are more parsimonious. As Equation (A4) shows, the Lasso model requires a penalty parameter λ. A k-fold cross-validation procedure was applied.
